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We propose to present to the reader, in the form of 
distinct propositions, the fundamental principles of 
Dzierzon's system of bee culture, as set forth by the 
Baron of Berlepsch, in his celebrated Apistical Let- 
ters : desiring to furnish a condensed statement of 
the facts and arguments by which these propositions 
are demonstrated. Without an accurate and familiar 
acquaintance with this theory, the practice of bee cul- 
ture cannot be conducted with the judgment and skill 
requisite to justify an expectation of successful results. 
The practical operations must be based on and adapted 
to the theory, which, hence, becomes a proper subject 
of study. 

The following propositions, which embrace, sub- 
stantially, the entire Dzierzon theory, are, in so far as 
they contain or propound anything novel^ deduced 
from the personal observations and experiments of 
that celebrated apiarist. Several of them were warmly 
impugned by some of the ablest correspondents of the 
GreTmsLii Bienenzeitung, But Dzierzon alone, for a sea- 
son, and the Baron of Berlepsch, and others, s; ibse- 
quently defended them witn equal astuteness and 
vigor— adducing unquestionable facts in their support. 
The controversy was a very animated one ; nor was 
opposition silenced till, by the introduction of the 
Italian bee, the means of conclusively determining the 
chief points at issue were furnished. The evidence 
thus supplied was so clear and decisive, that all serious 
opposition ceased, and the truth of the positions were 
conceded by all intelligent apiarists. 24 aturalists and 
physiologists, however, continued to discredit and 
reject some parts of the theory, because they contra- 
vened so directly their own long-cherished views and 
opinions. But even they were ultimately constrained, 
to yield to the evidence, when the facts as ascertained 
by l*rofessors Leuckart and Von Siebold no longer left 
room for cavil or doubt. 
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THE DZIERZON THEORY. 

BY THE BARON OF BERLEPSCH. 

The first proposition which we are now to consider 
is in the following words : 

L — A colony of hees^ in its normal condition, consists of 
three characteristically different kinds of individuals— 
the queens, the workers^ and (at certain periods) the 
drones. 

All this will be readily conceded. But there are 
some apiarists who contend that there is, in every 
colony, a fourth kind— the black 6c^, quite as distinct 
as any of the others, and to which they ascribe the 
function of laying the drone-eggs. This seems plausi- 
blej too, for it is an undeniable fact that bees do occur 
which are distinguished from the rest by their darker 
color ; and the question can only be whether the black- 
ness of these bees is an accidental trait or constitutes 
a characteristic difference. Dr. Magerstedt contends 
that tlie color is constitutional, and enumerates besides 
not less than twelve other points of difference between 
these black bees and common workers. Thus, among 
other things, he alleges that these bees are black when 
they emerge from the brood-cells ; that their proboscis 
is much snorter ; that they have no corbicula on their 
thighs; that they have a smaller sting, and possess 
ovaries. It is hard to contend against facts, if these 
be facts— which I cannot concede. Among the many 
thousands of young bees which I have seen emerge 
from the brooid-cells, I never saw one come forth of 
any other color than a lightish grey. All the black 
bees I have ever observed in my apiary have probosci- 
des as long as others, corbicula as deep, and stings as 
large. 

I would further suggest that before comparison is in- 
stituted, the specimens of common workers selected 
be deprived of their hirsuties, or at least thoroughlv 
wetted. Possibly if this were done with an entire col- 
ony, the operator might discover that he has before 
him black bees exclusively— precisely similar in all 
respects to those which nave been termed d/rone- 
mothers / 1 am not disposed to be jocular, but there 
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DZIERZOK THEORY. 7 

cannot be a doubt that the allegations of Dr. Mag- 
erstedt to which 1 have referred, rest on sheer delusion. 
Excepting the variation in color, and the greater or 
less absence of hair, there is no physical difference 
whatever between the common and the black bees. 
The unprejudiced use of one's eyes, is sufficient to set- 
tle this pomt conclusively. 

But in what way do these bees lose their hairV Or. 
rather, how do they become black? Is it the result or 
age, or of toil? JNot precisely. Toil-worn veterans 
are easily known by their dark-brown color, and lacer- 
ated wings, whilst these are of a glossy-soot color, 
sometimes even coal-black, and have generally unin- 
jured wings. The former are the kind which may be 
found in large numbers, almost every summer, when 
there are abundant and long-continued supplies of 
pasturage. They are the oldest among the workers ; 
those which have labored longest and most industri- 
ously, on the blossoms of such plants as the centaurea, 
euphorbia, etc., and whose coats, as Mr. Frank graphi- 
cally expressed it, have become seedy or " shabby-gen- 
teel " in the service. The latter kind, the glossy-soot 
black, appear early in the spring, not indeed in every 
colony, nor in large numbers, but singly, here and 
there, and have all disappeared before autumn. Yet 
catch one of these, scrutmize it with the utmost care, 
and you will find you have — ^nothing but a common 
worker. 

I have often compared with each other these two 
differently shaded black bees, and have always found 
that the prime color of the latter was a sooty or glossy- 
black, while that of the former was a brownish-black. 
This was the case still when the latter was more com- 
pletely deprived of its hirsuties than the former. This 
led me to conjecture that the glossy-sooty color did 
not result from the loss of hair ; but that some other 
influences had operated on the corneous timics of 
those bees. 

The common opinion is that the darker color of 
these bees results from their having been besmeared 
with, honey ; and that they are those precisely, which 
have been most frequently and longest engaged in 
robbing other colonies of tneir stores. To test this, I 
made the following experiment :— I set before a popu- 
lous colony, in which I could not discover a single 
black bee. a plate of honey, and when it was densely 
covered with bees, I poured honey on them, and left 
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8 DZIEItZOK THEORY. 

them till they had been licked clean by their compan- 
ions. I repeated this on four successive evenings^ and 
finding that not one sooty-black bee was to be found 
amongst them after the operation, I concluded that 
this peculiar color was not produced in the manner 
supposed, i^or could I find that it resulted from creep- 
ing through crannies and crevices, nor from occasional 
combats with bees into whose hives they attempted to 
intrude. Careful investigation satisfied me that noth- 
ing of this kind could produce the effect. 

Finally, an accident, or rather a mishap, led to the 
discovery of the cause, and convinced me that Mr. 
Sudz had, as earlv as December, 1848, substantially 
surmised the trutn. 

In April, 1852, 1 exhibited my glass hives to a friend 
then visiting me, who was so delighted therewith, that 
he expressed a strong desire to obtain one. I promised 
to gratify him, but as the combs in mine were al- 
ready much discolored, I proposed to stock a new hive 
for him, with a swarm, at the proper season. A hive 
was immediately procured, and on the 19th. of May, I 
introduc^ into it an imusually large swarm. The bees 
had nearly all entered, when a servant came to an- 
nounce the arrival of company. To receive them, I 
left the work unfinished, and could not return for 
nearly two hours. When I got back, I found the ex- 
terior of the hive densely covered with bees^ and at 
once conjectured that another swarm had lit on it. 
The crowd had literally choked up the entrance, and 
from the great heat in the hive, and the want or air, 
fully two-thirds of the bees were suffocated, and all 
were dripping with perspiration. As a sufiicient num- 
ber to form a colony still survived, and I did not find 
the queen among the dead, I set matters in order and 
placed the hive m my apiary. Next morning I was 
greatly astonished to see himareds of glossy soot-black 
bees, issuing from and entering this hive. For more 
convenient observation I transferred the colony next 
day to a more suitable hive, and soon satisfied myself 
that these black bees were Matuschka's and Mager- 
stedt's famous dron€-mo</i€ra— precisely similar in all 
respects to samples which I had seen on various occa- 
sions. 

1. Their ocellse seemed more prominent, their bod- 
ies thinner and slenderer, their corbicula smaller and 
shallower— all because they had no hair. 
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DZIEBZOK THEORY. 9 

2. The head seemed further and more distinctly 
separated from the thorax, and this asain from the 
ahdomen— because from the absence of hirsuites, the 
intersections were simply more obvious. 

3. They appeared generally to be more supple and 
active than common workers, because from their nud- 
ity the movements of the limbs were more perceptible. 

4. Manv of them appeared to drag their abdomen 
along, as though their muscular powers were some- 
what impaired. 

5. They carried in no pollen, or at most only mere 
rudimentary pellets ; because these could not be se- 
curely retained in the corbicula denuded of their brist- 
ly fringe. 

6. They showed no disposition, even in the most 
pleasant part of the day. when pasturage abounded, 
to rifle the flowers of their sweets. Hardly one in 
twenty which I examined had its honey-bag filled, and 
then not with the nectar of flowers, but with pure 
honey. It is evident from this that robbing is their 
perilous pursuit, that they no longer possess a predi- 
lection for gathering the nectar of flowers. 

7. On every hand they endeavored to force their 
way into other colonies, oecause in accordance with 
their natural instinct they desire to appropriate honey, 
and the change which their physical structure had 
undergone, disabled them to gather from flowers.— 
When other bees attempted to sieze them, they shrunk 
awav timidly, or fawningly presented their proboscis, 
as all robbing-bees are prone to do under sucn circum- 
stances, 

8. When hovering about a hive, doubtful of their 
reception, they hold their hinder legs suspended down- 
ward and rearward, as other robbing-bees do in similar 
circumstances— thus showing that they are consciously 
strangers. 

9. Occasionally they succeeded in effecting an en- 
trance ; but generally they were seized and killed, or 
crippled, as such intruders usually are. 

10. Observing on one occasion a considerable num- 
ber of them entering a hive together, I watched for 
their return, caught several of them, and satisfied 
myself by an inspection of their well-gorged honey- 
bags, that their object was to steal the garnered stores. 
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10 DZIERZON THEORY. 

11. Their numbers decreased gradually, and by the 
middle of August they had altogether disappeared. 

Now is not all this just the same as with the glossy- 
black bees noticed in so many different districts, and 
about which some bee books make so much ado ? And 
is it not thus demonstrated that their loss of hair and 
their glossy-black color are ordinarily the effects of 
fright, perspiration and exposure to a hot and humid 
atmosphere? I say orditiarily, because I would not 
assert that other causes may not, at times, produce 
similar effects ; though I much doubt whether merely 
wetting the bees thoroughly would work such a change 
of color and appearance. Often as, in the course of 
my experiments with bees, I had occasion to immerse 
entire colonies, not imfrequently keeping them wet 
for hours, when searching for the queen or picking out 
the drones, I never saw that the bees changed color in 
consequence. I have often, also, noticed Dees return- 
ing to their hives after a shower of rain, in which they 
had been thoroughly drenched, but never perceived 
that the number of black bees was thereby mcreased. 

The foregoing remarks will serve to elucidate several 
other points : 

1. The black bees usuallv make their appearance in 
early spring, because during the winter the animal 
exhalations in the hive are strongest, most confined, 
and most penetrating. Some of the bees remaining 
quiet and almost motionless for a considerable period, 
are consequently the more thoroughly exposed to the 
effects of these exhalations. 

2. They disappear in the fall, because during the 
summer the causes producing them, such as the one 
mentioned above, are comparatively inoperative, the 
bees being less confined to their hive. Those which 
were observed in the spring have either died from old 
age, or were destroyed, like the drones, as useless 
members of the community. 

3. These black bees are not apt to sting, because 
they are usually encountered at other hives than those 
to which they belong ; and being consciously trespass- 
ers and robbers, they are timid and will not attempt 
to sting, but eagerly seek to escape— "Conscience 
making cowards of tnem all." 

4. Their sting is not particularly painful, because 
they do not, like other bees, edulcorate the nectar of 
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DZIBBZOK THEORY. 11 

flowers in their stomachs, and hence probably secrete 
a less virulent poison. Is there not. moreover, in this 
respect, a remarkable difference in the effect of stings 
in general? Is a sting as painful in early spring as it 
is when the lindiens are in blossom? These are ques- 
tions not easily answered. Some ^rsons also are so 
organized constitutionally, or have in time become so 
haoituated to the poison, that in them the sting of a 
bee does not at any time, or under any circumstances, 
cause pain or swelling. Others are so accustomed to 
suppress their feelings, that, in all ordinary cases, they 
"grin and bear" such inflictions without wincing. 
Others again are so exceedingly sensitive, that a sting 
produces frightful swelling and dangerous illness. 
Who then can say that the sting of one oee is more, or 
less, painful than that of another? 

5. At the time of the general drone slaughter, as 
well as at other times in summer, dead black bees are 
occasionally found in front of the hives. These may, 
indeed, be common black bees, which have died a 
natural death, or have been massacred and cast out. 
But they may also be common workers which turned 
black in the agonies of death, if they were killed by 
suffocation— which is the usual process. Let any one 
examine a suffocated queen, and see if in every in- 
stance she be not found of a glossy-black color, with 
but a faint trace of yellow ; and that workers also are 
at times subjected to the same species of capital pun- 
ishment^ is too well known to require proof. 

6. They usually disappear at the general expulsion 
of the drones, because at that period: all useless mem- 
bers of the commimity are banished. It is, however, 
not correct to say that they are expelled en masse, sim- 
ultaneously with the drones ; though till recently I 
was myself of that opinion. At this period many are 
cast out, and an unusual number of dead black bees 
are observed, and it thus came to be inferred that they 
are expelled or killed in the same manner, and as 
regularly as the drones. On the whole, more die from 
superannuation than from any other cause. 

Having fully considered the only objection tu-ged 
against the first proposition, and, as I conceive, finally 
disposed of the olack hees^ 1 shall now proceed to dis- 
cuss the second — arranging it, for m*eater conven- 
ience, under several distmct heads. The second pro- 
position reads thus : 
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^ DZIERZOK THEORY. 

JI, In the normal condition of a colony, the queen is the 
only perfect female present tn the hive, and lays all the 
eggs found merein. These eggs are male and female, 
From the former proceed the drones: from the latter, if 
laid in narrow celts, proceed the workers^ or undeveloped 
f*w>al€^; and from them also, if laid %n wider a/comr 
"^stiaptd and vertically suspended, so-called royal cells, 
lavtshly supplied with a peculiar pabulum or jelly, pro- 
ceed the queens. 

1. In the normal condition of a colony the queen is 
the only perfect female present. 

This will commonly be conceded, even by those api- 
arists who believe that, in the normal condition of a 
colony, the drone-eggs are laid by a distinct class of 
bees, which they call drone-mothers. They cannot, 
however, do so consistently. For if the queen can lay 
worker-eggs only, and the conjectural drone-mothers 
lay drone-eggs only, it is not very clear how the queen 
can be regarded as, in any respect, a more perfectly 
developed female than those h3n>othetical drone- 
mothers. But we need not now discuss this point, 
because it will incidentally be disposed of when we 
prove, as we presently shall, that the queen lays the 
drone-eggs also. 

2. In the normal condition of a colony the queen 
lays all the eggs found therein. 

Since no one now-a-days denies that the queen regu- 
larly and exclusively lays all the eggs from which 
workers and queens are produced, the only question 
remaining is whether, in the normal condition of a 
colony, the queen lays the drone-eggs also. Though 
Dzierzon alleges that he has seen her do so more than 
fifty times, still the fact is not conceded by all ; and 
many apiarists continue to controvert the doctrine. 

Last summer we saw the aueen of an undoubtedly 
normal colony, lay eggs in orone-cells, as we shall 
relate more* in detail when we come to consider the 
third proposition. 

We must regard all further discussion of this point 
as superfluous till the opponents of the doctrine pro- 
duce new evidence in support of their views, or new 
arguments to sustain them. 

Though many deny that in the normal condition of 
a colony, the queen lays drone-eggs, yet some admit 
that exceptional cases occur when as in drone-breed- 
ing colonies, the queen lays the eggs ^m which the 
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DZIEItZOK THBOBT. 13 

drones proceed. Others, however, go so far as to 
assert that, at no time, and under no circumstances, 
can a queen lay drone-eggs. It must be acknowledged 
that the latter reasons are more consistent than the 
former, though they are, in fact, involved in an equally 
gross error. Instead of relying on sheer a prion rea- 
soning, they should take some drone-breeding colony 
in which eggs are laid with regularity, cell arter cell, 
and in worker cells especially, drum out the bees, and 
transfer them to an observatory hive, furnished with 
empty combs. They will then speedily see, what we 
ana others have often seen, a queen laying drone-eggs, 
or eggs from which drones will in due time be hatched. 
Experiments, however, demand patient observation, 
and a degree of tact and skill which all do not possess, 
and which, it would seem, are more difficult to acquire 
than the art of composing fanciful treatises on bee 
culture. 

3. The eggs in a normal colony are male and female. 
From the former proceed the drones. From the latter, 
if laid in narrow cells, proceed the workers or unde- 
veloped females. 

Against this portion of the proposition objections 
are urged, which will be discussed and exploded as we 
proceed. 

We will now consider the third proposition : 

III. The queen possesses ihe ability to lay male or femdls 
eggs at pleasure^ as ihe particular cells she is at any time 
supplying^ Trrny require, 

Aitier I nad satisfied myself, by experiments insti- 
tuted in 1851, that normally the queen is the mother 
not only of the workers, out or the drones also, I 
became exceedingly anxious to see her supply drone- 
cells with eggs. 1 wished to obtain ocular demonstra- 
tion of the fact. To this end, in the fall of 1851, having 
meantime examined properly-constructed Dzierzon 
hives at Carlsmarket, i caused one to be made having 
a glass door in the rear, which could be covered, it 
was made of such width as to suit the combs of some 
of my old hives, and about the middle of October I 
selected sixteen combs, containing a sufficient winter 
supply of honey, but consisting of worker-cells exclu- 
sively. There was not a single drone-cell in any of 
these combs. I inserted and arranged them in two 
tiers, one above the other, and introduced into the 
hive a strong colony with a young queen. In the spring 
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14 DZIERZON THEORY. 

of 1852, 1 fed them lavishly with slightly diluted honey 
two weeks before the rape came into blossom ; and on 
the evening of the 12th of May, the bees began to hang 
out in clusters. On the 16th, 1 observed that on all the 
combs the cells not stored with honey were filled with 
brood. I now took out the first comb of the lower 
tier, facing the glass door, and inserted one containing 
chiefly drone cells— there being only about 250 worker 
cells m a portion of it. From the reverse side of this 
comb, which could not be seen when inserted in the 
hive, 1 had scraped off carefully all the cells from the 
foundation or middle partition, and cemented thereon 
instead, a comb of worker-cells, from one side of 
which the cells had in like manner been removed. 
When this was placed in the hive, I could see all the 
drone-cells through the glass door. It was inserted at 
3 o'clock p. M., and was very soon covered with bees, 
which commenced cleansing the cells, and repairing 
such as had been broken or sustained injury. In the 
evening, when the bees had ceased to fiy, those which 
clustered at the entrance were carefully brushed off, 
and the hive was removed to a dark room in my apiary. 
After we had again taken out all the combs, to assure 
ourselves by close inspection that all the cells were 
still empty, we commenced observations by the light 
of a small lamp with a movable shade. But in about 
forty-five minutes we were compelled to desist, be- 
cause, as the evening was very warm and sultry, the 
bees soon began to hang out in large clusters, and 
many of them, attracted by the light of the lamp, per- 
ished in the name. We carried the hive back to its 
stand, look out the prepared comb, and substituted 
another for it. On the evening of the 17th, we rein- 
serted the comb, and carried the hive to the dark 
chamber, having previously made such arrangements 
as to preclude the outlying bees from seeing the light 
of the lamp. Our observations could now be pursued 
more satisfactorily and without interruption— though 
after a busy day's work, the bees were fanning and 
humming loudly at the entrance. Some of the cells 
contained honey carried in on the previous day, but it 
was not capped. The bees soon removed this, and we 
anxiously awaited the appearance of the queen. But 

greatly to our disappointment, she failed to present 
erself , though we continued watching all night. At 
five next morning, when the bee9 in the apiary had 
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DZIEKZOK THEORY. 15 

already begnn to fly, we once more replaced the hive 
on its stand, and removed the prepared comb. 

On the evening of the 18th we recommenced observ- 
ing, I engaging to watch from nine o'clock to eleven. 
Before ten o'clock the queen made her appearance, 
and remained inactive about five minutes, whilst the 
workers were bestowing on her their usual caresses 
and attentions. She then proceeded to inspect a cell 
by inserting her head in it, and immediately com- 
menced laymg. I had aroused my attendant, Gunther. 
from his nap, as soon as her majesty presented herself 
on the comb, and we were delignted to behold the 
queen of an unquestiondbly normal hive lay eggs in droner 
cells. To enable ourselves to witness this act, was the 
sole design of the experiment, and therein we were 
completely successful. But we were perfectly astound- 
ed to see, when the queen came to the worker-cells, 
that instead of passing them by, as we anticipated she 
would, she proceeded without hesitation to supply 
them likewise regularly, cell after cell. " Oh, that 
Dzierzon were here I" exclaimed Gunther. "if ay," 
said I, " not Dzierzon, but Busch, the champion of the 
drone-mother theory— /ic should be here »" Five times 
did the queen change her position, passing from ^one 
to worker-cells, and from worker to drone-cells, con- 
tintdn^ to lay till after one o'clock, with occasional 
intermissions— once for nearly twelve minutes. 

When it appeared that she was about to leave the 
obverse side of the comb, I opened the glass door, 
caught her, confined her in a cage, brushed the bees 
from the comb with a feather, and counted the eggs. 
We found 204 in drone-cells, and 28 in worker-cells. I 
now removed the prepared comb and substituted an 
empty drone-comb, to ascertain whether any eggs 
woula be laid tn the absence of the qveen. None were 
laid, and on the evening of the 20tn I found the cells 
were filled with honey. On the 27th, the cells having 
been capped, I removed the comb and inserted another 
empty curone-comb instead. On the 16th of June, when 
I took out and examined all the combs, I found the 
drone-comb still empty— containing neither eggs, 
brood, nor honey. On tne 26th of May, a tremendous 
and devastating hail-storm had destroyed the crops m 
all the region round, and entirely deprived the bees ot 
pasturage. 

Digitized by VnOOQlC 



16 I>ZIERZON THEORY. 

In the course of these observations, I discovered 
what I will here mention incidentally, that bees, when 
in want of drone-cells, know how to provide a supply 
for themselves. On portions of several combs they 
had evidently demolished the worker-cells and buift 
drone-cells instead, numbering altogether 68, in which, 
manifestly, from their appearance, drones had been 
bred; ana I also saw several drones when brushing the 
bees from the combs. How suggestive is this fact. 
Does it not point out clearly the expediency and 
advantage of restricting and repressing tne production 
of drone-comb in the orooding apartment of a hive, 
and of removing therefrom all it contains of such 
comb? 

On the 18th of May, I inserted the prepared comb 
which contained the worker and drone-eggs laid by 
this queen, in a hive from which a swarm had issued 
on the preceding day. On the 8th of June I took it 
out and saw in the cells perfectly developed workers 
and drones nearly mature. 

By this experiment, (which I would suggest that 
other inquirers also should try, and which I have so 
minutely detailed to enable others to devise improve- 
ments,) it is incontestibly proven that in the normal 
condition of a colony, the queen not only lays all the 
drone-eggs, but— what is of still greater importance — 
that she is able to lay male or female-eggs interchange- 
ably^ at pleasure. 

The fourth proposition of the Dzierzon theory is: 

IV,— In order to become qtmlified to lay boik male and 
female-eggsy the queen must be fecundated by a dnme or 
male bee. 

The correctness of this proposition is now admitted 
by so large a majority of mtelligent apiarists, that I 
might almost say it is universally conceded. A small 
number only, still regard it as doubtful or continue to 
controvert it, because hitherto they have not been able 
to satisfy themselves that the drones are males. For- 
merly I also refused to receive the doctrine, as it 
appeared to me to be contrary to all analogy that such 
clumsy, awkward, sluggish creatures as the ^ones, so 
palpably subordinate to the workers, should belong to 
the male sex. To determine the facts and ascer&in 
the truth, I instituted numerous and most diversified 
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experiments, which involved the total destruction of 
twenty-three colonies, and the partial ruin of at least 
as many more. But the result was, that I obtained 
clear and conclusive evidence of the virility of the 
drones, and of the purpose of their existence. Permit 
me to describe in detail some of the more important 
of these experiments. 

I began m the fall of 1837, after all the drones had 
disappeared, by removing the queens from two of my 
colonies. As these colonies were at mv late residence, 
Seebach, and I then held the office of Beferendary at 
Muhlpausen, I found that 1 could not prosecute my 
observations with the requisite attention, and was 
constrained to defer them till the ensuing spring. In 
March, 1838, I foimd that neither of these colonies 
contained brood, though each had reared and still 
retained a queen. So likewise the young queen reared 
in a colony from which the old one was removed in 
that month, laid no eggs. 

On the 6tn and 7th of March, 1843, having returned 
to reside at Seebach, and established an apiary there 
of about one hundred colonies, I removed the queens 
from six of them. Four of these reared young queens, 
and two remained queenless. No eggs were laid in 
any. 

^ June, 1844, 1 placed three second-swarm colonies 
at my mill, situated about two miles from Seebach, 
having previously removed from them all their drones. 
In two of them no eggs were laid, but I found some in 
the third. This staggered me for the moment, and I 
took up the notion suggested by others, that queens 
were susceptible of fecundation only at the most genial 
season of the year. Yet I could not, on the other nand, 
account satisfactorily for the diverse results obtained. 
I came to the conclusion finally, that the location of 
the mill was not sufficiently remote from the nearest 
apiary to preclude all intercourse between the queens 
and drones. 

I now endeavored to find a locality within the cir- 
cuit of a league from which no apiary existed and no 
bees were kept. My researches were fruitless; I could 
discover no such spot, unless it were in the recesses 
and seclusion of a distant forest. Even in that by- 
place it was possible some wild bees might harbor. 
Inquiring of tne forester who had charge of the dis- 
trict^ ana of the wood-choppers who were employed 

Digitized by VjOOQIC 



18 DZTERZON THEORY. 

there, whether they knew of any wild bees within the 
designated bounds, or had ever heard of any being 
observed there, 1 was answered in the negative. The 
forester said it was reported in former times bees had 
occasionally been found, but that after all the old and 
decaying timber was removed they had disappeared. 
I then offered the wood-choppers a reward of fave dol- 
lars for every colony of wild bees they might discover 
within certain limits; but no one came forward to 
claim the reward. Thereupon I concluded to make 
the forest the scene of my experiments. On the 27th 
of June, 1845, I immersed three second swarms in a 
bath, removed all the drones from each, hived the bees 
again, and transported them by night to the spot 
which I had selected. This was about three leagues 
from Seebacli, and there I concealed the hives care- 
fully in a dense thicket. Besides myself, my overseer, 
and a faithful old servant who carried the hives, not a 
soul knew aught of my proceedings. On the 1st of 
August, having in the meantiiiie repeatedly visited 
them alone and in secret, I had the hives carried back 
to Seebach. No brood was found in either on exami- 
nation, but each contained a vigorous queen. In 1846 
the experiment was repeated, with like results. After 
the lapse of four weeks, two of the colonies contained 
no brood. The third had deserted its hive. 

These experiments fully convinced me that in the 
absence of drones, no queen could be fecundated, and 
that the drones are males, the only males in the colony. 
I did not subsequently repeat the experiments to 
establish the virility of the drones; nor shall I do so 
hereafter. I consider the fact as already empirically 
demonstrated, and the question definitely settled. It 
is true, Capt. Baldenstein's experiments led him to a 
different conclusion. But I cannot hesitate to believe 
that there was, unknown to him, a colony of domestic 
bees at some point within a short distance of the Ital- 
ian colonies with which he experimented. 

I must also add that, as I distinctly remember, in 
my earlier experiments many of my experimental col- 
onies produced drones. But I was then still a firm 
believer of the doctrine that drone-mothers are regular 
and essential members of the commonwealth of oees, 
and the production of drones in colonies of any de- 
scription, never so excited surprise or suspicion as to 
induce me to note the circumstances imder wh^ch it 
occurred in my bee diary. 
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LiCt US now consider the proposition next in order : 

V. ThefecundcUion of the queen is always effected outside 
of the hive^ in the open air, and while on the wing. Con- 
sequently, in order to become fully feHile, thai is, capable 
oflaying both male and female eggs, tlie queen mmt leave 
Her hive at least once. 

He who doubts or denies the regular hjrmeneal ex- 
cursions of the young queens, wnich Janscha firat 
observed, should place a second swarm in some iso- 
lated locality, and watch it closely when the bees are 
disporting, at or about noon, in fair mild weather. 
By vigilant and persevering attention, he will then 
certainly see t!ie queen issue, take wing, and return— 
xinless she be unfortunate while away. I have wit- 
nessed this in numerous instances. These excursions 
alone plainly indicate that fecundation is accom- 
plished outside of the hive. But it is clearly proven 
hv the well-known fact that virgin queens witn crip- 
pled wings, or whose wings have oeen designedly 
clipped, never become capable of laying tcoj-to- eggs. 
On the other hand, the wings of a fecundated queen 
may be clipped without detriment to her capacity to 
lay both kinds of eggs. I have clipped the wings of 
eight or ten second-swarm queens just emerged irom 
the royal, cells, and not one of them ever laid worker 
eggs. 

1 would suggest to those who desire to make such 
e3q)eriment8, to place the hives level with the ground; 
otherwise the queen, unable to fly, would be lost. In 
her efforts to take wing, she falls to the groimd, and 
cannot regain her hive. But if the hive is level with 
the ground, she will generally crawl back. This also 
enables one to witness her singular gymnastics in 
front of the hive, which are sometimes quite ludi- 
crous—especially when only one wing has been clipped. 

The invariable inability to lay worker eggs, charac- 
terising young queens which are, from any cause^ inca- 
pable of flying, IS proof manifest that fecundation is 
accomplished only outside of the hive, and never 
within it. This, I think, must be conceded, or will be 
by those who carefully make the experiments I have 
suggested. 

As for the twin doctrines, that queens are bom fer- 
tile and do not need fecundation, but only require 
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exercise in the open air to set their ovaries in action; 
or that the observed excursions take place only after 
copulation within the hive, and are mere pleasure 
iaunts; they are too futile to require serious notice — 
being mere fanciful conjectures, without a shadow of 
proof or even plausibility. 

It is " a fixed fact " that fecundation is accomplished 
outside of the hive; and this in every instance, without 
exception. Hence it is indispensable that the queen 
must leave her hive " at least once," though repeated 
excursions may be required. Scarceljr one in a hundred 
becomes fertile after leaving for the first time. Before 
taking wing on the first occasion, she will generally 
crawl about on the alightmg-board and on the front of 
the hive, and then hover about awhile with her head 
tiumed towards it, alternately receding and returning, 
evidently noting its form and appearance, and mark- 
ing its locality ere she takes her departure, so as to 
be able to find it readily on her return. Not does she 
usually remain absent long on this her trial trip, 
retiuming to and approaching the hive as warily, and 
with as many precautions as when she left it. Even 
on the second occasion, she still displays hesitation 
and anxiety; but subsequently she goes and comes 
with the readiness and freedom of a veteran worker. 
Generally the young queen leaves for the first time 
while the bees are most busily disporting in front of 
the hive, as though instinctively conscious that that 
was the most opportune time. We seldom see one 
issue before 12 oxlock or noon, or after 4 o'clock, p. m. 
While she is preparing to leave, the workers pay her 
hardly any attention, neither feeding nor fondling 
her; and the drones seem unconcerned and frigia. 
She commonly begins to make her excursions on the 
third day after leaving her cell, unless the hive con- 
tains other queens, nearly mature, in royal cells. In 
such case the excursions are deferred till all the rivals 
have been dispatched or removed. 

It is evident that copulation takes place in the air, 
and while both parties are on the wmg. A healthy 
drone is never seen to alight anywhere except at the 
entrance of his hive; and queens, when making their 
hymeneal excursions,always direct their flight upward^ 
and vanish from view at a high elevation. A prion 
evidence of the necessity of this is moreover furnished 
by the physical organization of the drone. 
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The next proposition to be examined is— 

"FT. m the act of coptdation the aenitalia of the drone 
enter the vulva of (he queen, are mere retained, and the 
drone simultaneomly perishes. 

This was, in substance, the view held by Huber, and 
rejected as ridiculous or absurd by Spitzner and oth- 
ers, then and since. It is unnecessary now to reca- 
pitulate Huber's experiments and reasoning, because 
we have in addition recent and positive evidence that 
his surmise was well grounded. Queens have, in 
numerous instances, been seen returning from their 
hymeneal excursions with the evidence of copulation 
protruding from the vulva as a white threadlike sub- 
stance. This has commonly been regardrd as the 
penis of the drone, but is, in reality, only a fragment- 
ary portion of the seminal duct adhering to the severed 
genitalia. Conjecturing this, I resolved to have the 
facts ascertained by procuring the dissection of a 

?ueen caught on her return. On the 23d of July, 1853, 
had an opportunity to secure one whose vulva was 
distended by a white mass seemingly firmly wedged 
in, showing that a severance of the entire sexual appa- 
ratus of the drone had taken place. I immediately 
immersed her in diluted alcohol, and sent her to Prof. 
Von Siebold, who has published the following account 
of the result of his investigation : 

" I was struck, at first glance, by the fact that the 
orifice of the vulva of this queen was widely distended, 
having a clearly defined substance protruding— two 
yellowish horns, curved upward, bemg particularly 
prominent. I soon satisfied myself that this substance 
was not an extruded portion of the intestines, for, by 
careful manipulation with a pincette, I succeeded in 
extracting it from the vulva. On examining it with a 
microscope, I found I had before me the severed sexual 
apparatus of a male bee. The two yellowish horns 
were simply those two curved and pointed cul-de-sacs 
which a slight pressure on the abdomen of a drone 
causes to spring forth, resulting in his death. Be- 
tween these horns was a dark brown body projecting 
into the vulva, which I recognized as the penis of the 
drone. It was hence evident that I had before me a 
queen bee in whose vulva the detached sexual organs 
of thA male bee remained inherent after copulation." 
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It would be superfluous to add anything to this 
decisive evidence m support of the first portion of the 
proposition; nor need I take the formal demonstration 
of the second. That the act of copulation involves the 
death of the drone is well known to all experienced 
beekeepers. The extension of the genitalia of a drone, 
bj however slight and gentle pressure effected, inva- 
nabljr results m his immediate death. This may be 
surprising to all, and incredible to many; but the 
ascertained fact is all that now concerns us. It is not 
incumbent on the observer to assign any reason for it. 

While on this topic, I may state that I conceive 
that, for effecting copulation, the queen must possess 
the free and full use of her hinder legs— though the 
special necessity of this is not apparent, except from 
circumstances. Dzierzon states that a virgin queen, 
crippled from her birth in one of her hinder legs, 
remained sterile after making numerous excursions 
while drones abounded. I had the curiosity to verify 
the fact by mutilating the hinder legs of a young 
queen before fecundation, and though I saw her fly out 
frequently afterwards, she never became fertile. 

It has also been supposed that the queen employs 
her hinder legs in ridding herself of the dead dron* 
after copulation. But if this be so, it is still manifest 
from Dzierzon's observation and my experiment, that 
this is not the sole nor the primary use she makes of 
them on the occasion. 

I will now take up the next proposition : 

VII, The fecundation of the queen, once accomplished, 
is efficacious during her life, or so long as she remains 
heaahy and vigorous; ana when once become fertile, she 
never afterwards leaves her hive, except when accompany- 
ing a swarm. 

Since it has been shown that the fecundation of the 
queen is always effected outside of the hive, and fertile 
queens with defective wings are known to live se\feral 
years, (I had one that survived live years after losing 
her wings, (though the colony continues in a prosper- 
ous condition all the time, it is evident that, ordinarily 
at least, fecundated queens do not again leave their 
hives except to accompany a swarm. But may not 
occasional exceptions occurV Were all those mistaken 
or deceived, who declare that they sslw fertile queens 
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issue in the spring and at other seasons, though no 
swarm left? They certainly were mistaken; and I beg 
those who may hereafter see a supposed fertile queen 
issue under such circumstances, to make an immedi- 
ate examination of the colony. I can assure them 
they will in no instance find either eggs or brood in 
the cells; or if brood be foimd, it will be such only as 
is sealed and nearly mature. 

But the question assumes a different aspect when 
we inquire whetlier fecundated queens, which have not 
yet begun to lay eggs^ do not occasionally repeat their 
excursions? To such an inquiry, I must explicitly 
reply in the affirmative. Two cases came under my 
own observation, (one in 1843, and the other in 1849.) 
where young queens which I had seen returning with 
the marks ot copulation, did subsequently issue again — 
the one on the same day, the other on the day after. 
I also saw each of these return from her second excur- 
sion; but neither of them displayed evidence of re- 
newed fecundation. Dzierzon also observed a queen 
issuing a second time, under similar circumstances. 
We may therefore dismiss this, and proceed to the 
next proposition. 

VIII, The ovaries of the queen are not impregnated in 
copulation; but a small vesicle or sac which is situated 
near the termination of the oviduct^ and communicating 
therewith, becomes charged with the semen of the drone, 

" What a preposterous and ridiculous hypothesis I" 
So exclaim, not I, but others ; though I candidly con- 
fess that, when I first heard this doctrine announced, 
I was exceedingly incredulous. It was only after long 
hesitation and study, yielding gradually and very 
slowly to the evidence of undeniable facts, that 1 
became a convert. Even then I assented to it as an 
hypothesis to be accepted only for the time; first, because 
neither others nor 1 could offer anything better ; sec- 
ondly, because bv it all the mysteries otherwise inex- 
Elicable, were solved ; and thirdly, because many iso- 
ited facts corroborated it. 

I reasoned thus : Since uniform experience shows 
that young queens with defective wings never become 
qaaiihed to lay wcyrker eggs, and that healthy young 
queens, able to fly, become so qualified only when 
drones exist, it is clear that fertilization qualifying 
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them to lay such eggs, is effected exclusively outside 
of the hive. Now, as we further know from experience 
that queens sometimes emerge from the royal cells 
with crippled wings, and do yet in exceptional in- 
stances lay e^gs from which drones are developed, we 
have only this alternative— either to conclude that 
such queens lay drone eggs without having been fe- 
cundated; or that fecundation, if occurring within 
the hive, is inefficient. We might be induced to adopt 
the latter view, were it not also an observed and 
recorded fact that a young queen with crippled wings 
reared in an artificial colony, laid drone-eggs, though 
the hive contained no drones. This being the case, 
we cannot avoid conceding that, to enable a queen to 
lay drone-eggs, fecundation is altogether unnecessary. 
Does not this likewise fairly lead to the further infer- 
ence that all drone-eggs are unimpregnatedV 

Again, since it is an admitted fact that the seminal 
sac or spermatheca of every worker-egg-laying queen 
contains a milk-white viscid liquid, whilst the sperm- 
atheca or every sterile or only (frone-egg-laying queen 
is either entirely wanting, or contains a limpid, 
watery fluid, is it not reasonable to infer a connection 
between the production of worker-eggs and the milk- 
white liquid in the spermatheca, and that the worker- 
eggs thence derive their impregnating matter?— in 
other words, that the spermatheca contains the male 
semen. But if the ovaries be not impregnated in cop- 
ulation, and all the eggs germinated and developed 
therein be male, I cannot conceive how the laying of 
female eggs, which takes place only when the sperm- 
atheca contains the milk-white liquid, can be explained 
otherwise than by assuming that the male eggs are 
converted into female by being brought into contact 
with semen from the spermatheca, and that the eggs 
remain male when not exposed to such contact— an 
operation which the queen can effect or omit at her 
option. And that she possesses such optional power 
is evident from the fact that she frequently passes 
from worker to drone-cells when ovipositing, and lays, 
as it were in one breath, eggs from which proceed 
workers and eggs from which proceed drones. 

We will now consider the proposition which contains 
the most peculiar and characteristic feature of the 
Dzierzon theory : 
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IX. AKX €gg3 germinated in the ovary of the queen develop 
as maXeSy unless impregnated by tm male sperm white 
passing the mouth of me seminal sac or spermatheca^ 
wh&n aescending the oviduct. If they be thus impreg- 
nated %n their downward passage^ (which impregnation 
the queen can effect or omit at pleasure^) they develop 
as females. 

From time immemorial naturalists have regarded as 
imiverBally true, the doctrine that no living creature 
can be developed from the egg of a female without 
male impregnation. And when occasionally excep- 
tional cases were adduced, the men of science treated 
the statements with neglect or contempt, or endea- 
vored to impugn their force or validity oy assuming 
that the observers were either incompetent or careless. 
But when more recently it was asserted by observers, ^ 
whose love of truth and skillf ulness could not be ques- 
tioned, that repeated instances had come under their 
notice where unimpregnated silk-worm eggs had pro- 
duced larvae which, passing through the usual meta- 
morphoses, became moths, the necessity of reinvesti- 
gating the subject could no longer be denied. At the 
same time it was announced by other observers and 
naturalists, that they had witnessed the development 
of livmg creatures from unimpregnated eggs or vari- 
ous species of the lower order of animals. Tfhus, as it 
were, constrained to the task, the investigation was 
undertaken by men abundantly qualified by their 
attamments and skill to conduct it properly. 

Though Prof. Luckart had previously reported an 
instance of such development, the honor of first 
making an extended and thorough investigation un- 
doubtedly belongs to Prof. Von Siebold, or Munich. 
He demonstrated clearly that not only do living larvce 
occasionally issue from a portion of the unimpreg- 
nated eggs of the silk-worm, and develop as moths- 
some male, others female ; but that in various species 
of butterflies the virgin females regularly lay eggs 
which, not partially only and occasionally, but uni- 
formly and without exception, produce females. 

Prof. Leuckart subsequently noticed a still greater 
number of exceptions, and says— "There can be no 
doubt that Parthenogenesis exists far more extensively 
among msects than is now known or anticipated." 
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This exception is found also among bees : with this 
difference, nowever, that among them, all the eggs 
which remain unimpregnated develop as males, and 
those which are impregnated invariably develop as 
females, and that the impregnation of the egg deter- 
mines its feminine sexuality. Consequently, in the 
case of bees, not only is every egg susceptible of devel- 
opment though imimpregnated, but masculinity pre- 
exists therein, which— marvellous, indeed!— is trans- 
formed into feminity by impregnation with the male 
sperm. 

I am anxious to attract the attention of my readers 
to this portion of the theory, for it is the most impor- 
tant of all the propositions I have undertaken to dis- 
cuss. With its aid, almost everjrthing relating to bee- 
culture becomes intelligible — ^without it, hardly any- 
thing is clear. He who does not fully comprehend 
this pomt will grope in the dark in all his practical 
operations, and oe constantly exposed to mistake and 
disappointment. 

1. To demonstrate this proposition, it is necessary 
to inquire whether there are any queens which have a 
supermatheca not filled with male semen, and being 
consequently unfecundated, yet lay eggs from which 
living creatures, invariably males, are developed. If 
this can be proven, the fact will be established that 
the eggs are by preformation masculine, and develop 
without the influence of male sperm. Such queens 
certainly do occur. I have myself discovered nearly a 
dozen. 

2. On the 30th of June, 1857, Mr. Kehrhalm sent to 
Prof. Leuckart a queen which had been fecundated in 
July, 1854, and proved to be unusually prolific till in 
the autumn of 1856, laying hundreds of thousands of 
worker-eggs in that period. But in the spring of 1857, 
and until she was sent away, she laid drone-eggs 
exclusively. Prof. Leuckart made a microscopic ex- 
amination of the contents of her spermatheca, and 
after the most careful search covld not find a single 
spermatozoa. 

3. I sent to Dr. Barth, three queens which laid 
drone-eggs exclusively. He examined them carefully, 
using the celebrated Leuchtenberg microscope at 
Eiclmtadt, but found no spermatheca in either. They 
must consequently have been unsusceptible of fecunda- 
tion. 
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4. £ggs occasionally laid by fertile workers will 
katch, but invariably aevelop as males. Workers are 
unsusceptible of fecundation. 

5. If eggs required impregnation in order to de- 
velop as males, we should undoubtedly find a virgin 
queen occasionally, some of whose eggs would fail to 
hatch. But hitherto not a single case of this kind has 
been discovered, for whenever a virgin queen lays 
eggs, these, if kept in brooding temperature, will 
hatch and develop as males. 

6. How does it happen that we never find a queen 
that lays t/)arA:er-eggs exclusively? Why can every 
queen that lays worker-eggs, lay drone-eggs also^ 
And why is it that so many queens are found that lay 
(kone-eggs only? Simply because the eggs of the 
queen bee are male originally, and require mipregna- 
tion for development as female. 

7. It is an undoubted fact that a f ecimdated queen 
can lay a male or a female egg at pleasure. But how 
could this be explained, if the male ege required 
impregnation in like manner as the female? It has 
been alleged that the queen is not able to determine 
the sex of the egg, but only to discriminate the sexes 
when supplying drone or worker-cells— permitting the 
eggs to issue from one ovary or the other, according 
to the requirements of the case at the moment of 
ovipositing. This is manifestly false, for, how in such 
a case could a queen which can only produce drones, 
lay drone-eggs m worker-cells, knowing, as she must 
on this supposition, that as male eggs these should be 
placed in drone-cells. Every colony desires first of all 
to have workers produced, and the queen intending 
compliance, designs to impregnate the eggs she lays, 
but IS unable to effect it, either because ner sperma- 
theca contains no male semen, or because the sperma- 
tozoa therein have become effete, or because sne has 
lost the power of exerting the requisite muscular 
action. 

8. It is a fact that when the fertility of a queen 
begins to fail, she will lay more or less drone-eggs in 
worker-cells; and it also not seldom occurs with very 
prolific queens, that drones will be interspersed 
among the worker-brood. This, too, would be inex- 
plicable except on the above ground; for the queen 
obviously designs laying not a drone, but a worker- 
egg. Wnen the fertality of a queen is failing, she is 
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no longer able to impregnate every egg, because her 
spermatheca is no longer adequately supplied with 
spermatozoa. 

9. If the male egj does not need impregnation, 
then pure Italian queens must invariably produce 
pure Italian drones, and pure commom queens must 
as invariably produce pure common drones, though 
each kind were fecundated by drones of the other 
race. And such is the ascertained fact. Common 
queens fecundated by Italian drones, furnish the 
clearest and most reliable evidence. Among the 
drones produced by twenty common queens, m my 
apiary, fecundated by Italian drones, and producing a 
more or less mixed worker progeny, there was not one 
bearing the slightest resemblance to an Italian drone 
— all being thoroughly of the common race. 

10. In May, 1854, 1 caught and removed a fertile 
queen of the previous year, intending to use her in 
forming an artificial colony. When closing the slide 
of the queen-cage in which I confined her, her abdo- 
men happened to be caught and violently compressed; 
and on releasing her, the hinder portion seemed para- 
lyzed for some time. After the lapse of an hour, she 
appeared to have recovered, and I replaced her among 
the bees. She soon recommenced laying, and laid 
thousands of eggs with regularity in worker-cells, as 
she had previousnr done, but every one of them produced 
a drone* Probably the muscles connected with the 
mouth of the spermatheca had been inlured ; or, as 
Prot.* Von Siebold surmised, the spermatheca itself 
had been ruptured or severed from the oviduct, thus 
disqualifying the queen for impregnating the eggs. 

11. In the summer of 1854, it occurred to me that if 
the imimpregnated eggs of the queen invariably 
develop as males, then every queen that is able to lay 
both kinds of eggs, must cease to lay worker-eggs and 
lay drone-eggs only, if I could succeed in destroying 
the spermatozoa in her spermatheca without killing or 
otherwise injuring her. While endeavoring to devise 
some mode of effecting this, I read in Muller's 
*' Human Physiology," vol. 2, page 636, that a very 
high or a very low temperature would destroy the 
vitality of spermatozoa. I conceived that as heat was 
the genial element of bees, exposing the queen to a 
low temperature, yet not so low as to kill her, would 
effect what I desired to accomplish. 

Digitized by VotOOQIC 



DZIERZON THEORY. 29 

Accordingly, in July, 1854, 1 confined three Very fer- 
tile queens separately in queeh-cages, placing them in 
an ice-house, and let them remain tliere thirty-six 
hours. They were thoroughly chilled— stiff with cold, 
and white with frost. I removed them, placing them 
in the rays of the rising sun. They all remained 
motionless a long time, but at about seven o'clock one 
of them began to move her limbs slightly. I present- 
ed some honey to her proboscis, and in ten or twelve 
minutes she was completely revived. The other two 
Were irrecoverably dead. I restored the revived 
queen to her hive, and she afterwards laid thousands 
of eg^s in worker-cells, but all of them, without 
exception, produced drones. After dissecting her for 
examination, it was found that the contents of the 
spermatheca were of a yellowish hue and more liquid 
than usual. Obviously the spermatozoa had been 
killed by the cold ana were decomposed; and the 
queen could therefore no longer impregnate the eggs. 

Dzierzon also records three instances, where queens 
which had been chilled by exposure to cold, laid drone 
eggs only after reviving, though each had previously 
laid both worker and drone-eggs. 

From these various observations, experiments and 
facts^ I deduce the following conclusion: As it is 
certain each egg must be impregnated by spermatozoa 
from the queen's spermatheca, and it is likewise cer- 
tain, in the first place^ that queens and fertile workers 
occur, which though either having no spermatheca or 
such as contain no spermatozoa, yet lay eggs invaria- 
bly producing drones only; secondly, since queens by 
compression, exposure to cold, or from other causes, 
lose the capacity to lay worker-eggs and lay drone- 
eggs exclusively; thirdly, as no queen has yet been 
found producing eggs which failed to hatch when 
brooded in a suitable temperature; fourthly, as every 
queen which can produce workera can likewise pro- 
duce drones, though not a few produce drones ex- 
clusively; fifthly, since the capacity of normally fertile 
queens to produce workers or drones at their own 
option, can only be explained or accounted for on the 
assumption that the male eggs remain unimpregnated; 
sixtMy, since many queens produce drones when obvi- 
ously designing to produce workers; and seventhly, 
since common queens fecundated by Italian drones 
produce mixed or hybrid workers indeed, but pure 
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common drones exclusively— it necessarily follows 
that all the eggs in the ovaries of the queen are origi- 
nally and naturally male, and develop as males when 
laid without havmg been impregnated: but are 
changed to female, il impregnated before being laid. 

Such is substantially the position I had reached in 
1855. Still the demonstrative scientific proof of its 
correctness was wanting. It was yet necessary that 
we should ascertain, by means of the microscope, j^rsi, 
whether all the eggs laid by the queen are alike in 
shape or form, and especially whether the eggs pro- 
ducmg the several sexes were all furnished with the 
micropyle apparatus; and secondly, whether sperma- 
tozoa are found on the micropyle or in the interior of 
recently laid female eggs, and are wanting on or in 
male eggs. Providentially, two of the most compe- 
tent and skillful living naturalists, Prof. C. T. von 
Siebold, of Munich, and Prof. R. Leuckart, of Giessen, 
took a lively interest in my investigations. Both 
visited me at Seebach, and used their microscopes for 
a minute examination of the material which my apia- 
ries placed at their disposal. 

Prof. Leuckart, who was the first to visit me, was 
only able to determine that the male, as well as the 
female eggs, were furnished with the micropyle appa- 
ratus, ana were precisely alike in shape or form; but 
he did not conclusively ascertain the second point of 
the inquiry, for he succeeded only in detecting sperm- 
atozoa on the micropyle of two worker-eggs. Having 
restricted himself to searching for spermatozoa only 
on the exterim of the eggs, he failed to obtain any 
decisive result. In the case of bee's eggs, the sperma- 
tozoa are not constrained, like those or other msects 
generally, to force a passage through a dense albumi- 
nous stratum before reaching the chorion; but arc 
deposited almost directly on the micropyle apparatus, 
and can enter the micropyle with little delay or diffi- 
culty. 

J^rof. Von Siebold honored me with a visit in 
August, 1855. He was able not only to substantiate 
Prol. Leuckart 's observations, but to demonstrate the 
presence of spermatozoa in female eggs and their 
absence in male eggs— thus solving this interesting 
problem scientifically, and settling the question. 

Prof. Von Siebold was mainly indebted for his suc- 
cess to a novel mode of preparing the eggs for exami- 
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nation, which occurred to him after nuHierous failures 
in his efforts to prepare them in the ordinary manner. 
He crushed them slcwly and gently by means of a thin 
plate of glass, in such a manner as to rupture them at 
the lower end or pole, opposite to that on which the 
micropyle is situated, thus causing the yolk to issue 
below, leaving a transparent vacant space above, 
between the chorion and the receding yolk. He 
directed his attention specially to this vacant space 
which he thus saw gradually forming imder his micro- 
scope, as the yolk of the egg was passing out of the 
ruptured envelopes; and in each of thirty, out of forty, 
of nis prepared female eggs, he found from one to five 
spermatozoa. In three ot these eggs the spermatozoa 
were still active. On the other hand, on examining 
twenty-four successfully prepared male eggs, he coula 
not discover a single spermatozoa either on the exte- 
rior or in their interior. So late in the season we 
could not procure a larger number of dron3-eggs; but 
those used were of the same age with a portion of the 
worker-eggs, and were laid by the same queen. Prof. 
Von Siebold, in his treatise on " Parthenogenesis in 
Bees and Butterflies ^^^ gives a detailed report of this 
discovery, so startling to all physiologists and so sub- 
versive of the hitherto received doctrme of animal re- 
production. 

X. If a queen remain unfecundated, she ordinarily does 
not lay eggs. Still exceptional cases do sometimes occur; 
and tJie eggs then laid produce drones only. 
If the eighth proposition may be regarded as satis- 
factorily established by what I have submitted in 
relation to it, hardly any one will be likely to question 
the correctness of what is advanced in the one now to 
be considered. The two are in fact in complete ac- 
cordance with each other. It will be sufficient to show 
that unfecundated queens do occur, which actually 
lay eggs from which living drones, and drones only, 
are developed. Dzierzon mentions a number as hav- 
ing come under his observation. Hitherto I have 
found only one, which was a remarkable case. 

On the 13th of March, 1852, 1 examined a colony of 
bees which had been confined to the hive, by stress of 
weather, since the 16th of January, and found it con- 
tained a very large amount of drone-brood. I was 
thus induced to transfer the colony to an observing 
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hive. The operation was undertaken by Gunther and 
myself, and at an early stage of it, we found an active 
and apparently healthy queen, whose wings were 
slightly defective. We placed her and the major part 
of the remaining workers in the observing hive, which 
had been furnished with an empty comb; and gave 
them about half a pound of slightly-diluted honev,- 
which was carried up in the course of the night. On 
the following mommg we found some eggs in the 
cells, and soon after saw the queen laying. She had 
deposited twelve eggs— which she accomplished in 
three minutes and two seconds— when I removed and 
immersed her in alcohol, designing to send her for dis- 
section to Dr. Barth, the editor of the Bienenzeitung. 
The hive from which she was taken contained life 
living drones, 892 sealed drone chrysalids, 499 larvse, 
and 122 eggs. The worker and drone-cells had been 
alike supplied with great regularity. The queen was 
of the preceding summer, having issued with a second 
swarm. I never before saw a hive so largely and ex- 
clusively stocked with drones and drone-brood. 

The queen reached Dr. Barth on the 18th of March, 
and he reported the following as the result of his ex- 
amination : 

" Her external form and appearance were those of a 
perfect queen. The defect in her wings noticed by you, 
must have been very slight, as it could no longer be 
observed when she was taken out of the liquor in which 
she was immersed. On opening the abdomen, the 
ovaries were seen fully developed, and the ovarian 
tubes were densely charged witli eggs, which had the 
size and semblance of those laid by a fecundated queen. 
No difference whatever was observable even under the 
microscope . I next proceeded to search for the sperma- 
theca, usmg the utmost care in dissecting the parts, 
but after the most minute scrutiny, none could he found. 
This fact is of special significance, as showing that 
this important organ was either totally wanting, or so 
slightly developed that it could not be detected. This 
was a remarkable peculiarity in a queen producing 
drone-progeny exclusively." 

This examination, by so competent a person, I con- 
ceive, fully settles the main question. But when first 
promulgating his theory, Dzierzon was of opinion that 
such unfecundated drone-egg laying queens were of 
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rare occurrence. Though, as before stated, I have 
myself hitherto discovered only one, I am strongly dis- 
posed to doubt this, and inclined to think that they are 
by no means uncommon. In the course of the numer- 
ous experiments I made some years ago, to determine 
whether the drones are males, and to ascertion whether 
the fecundation of the queen takes place within the 
hive or not, I remember distinctly that many of my 
experimental colonies became drone-producing in the 
presence of a queen. But as I then firmly believed that 
the drone-eggs in every colony were laid by a special 
class of workers, it never occurred to me to investigate 
how those drones originated. But now, since numer- 
ous and incontrovertible facts have constrained me to 
adopt a different view, and convinced me that ordin- * 
arily no fertile worker is tolerated in a hive having a 
queen, whether she be fecundated or not, I cannot but 
surmise that those drones proceeded from eggs laid bv 
iinfecundated queens; and that, consequently such 
drone-producing queens are of more frequent occur- 
rence than is commonly supposed. Every intelligent 
and curious apiarist may, however, readily determine 
the matter for himself. Let him take a dozen second 
swarms and clip the wings of the queens; see how 
many of the colonies become drone-producing; and 
then carefully ascertain whether the eggs from which 
those drones proceed are laid by the queen, or by a 
fertile worker iu her presence. 

XI, Ify in consequence of superanntiation^ the conteifUs of 
the shermatheca of a fecundated queen become exhausted; 
or^ if from enervation or accident^ she lose the power of 
iising the muscles connected with that organ, so as to be 
unaole to impregnate the passing egg^ she voill thencefor- 
ward lay drone-eggs only^ if she lay at all. 
The evidence of this is furnished by the following 
facts : 

On the 30th of June, 1857, Mr. Kehrhahn sent to Prof. 
Leuckart a queen fecundated in July, 1854, which, 
thenceforward to the fall of 1856, displayed an extraor- 
dinary degree of fertility, having in the interim laid 
several hundred thousand eggs. But in the spring of 
1867, she laid drone-eggs exclusively. On dissecting 
her, Prof. Leuckart could not discover a single sperm- 
atozoid in the contents of her spermatheca— the supply 
having been so completely exhausted, in the course of 
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three summers, that the queen could no longer impreg- 
nate an egg. 

In May, 1854, when placing a queen in a cage, I acci- 
dentally compressed her abdomen violentljr. Though 
she appeared to have sustained no external injury, and 
speedily regained her usual activity, and recommenced 
laying in worker-cells with her accustomed regularity 
when replaced in her hive, the eggs produced drones 
only. Either her spermatheca was crushed by the 
compression, or severed from the oviduct; or she was 
thereby deprived of the use of the muscles connected 
with the parts. 

This occurrence subsequently induced Dr. Donhoff 
, to make an experiment, to ascertain whether the same 
effect could be produced by intentional mechanical 
compression of the rines of the abdomen. The queen 
thus operated on, though previously producing worker- 
eggs, thereafter produced drone-eggs only. 

This will suflSce to show that queens may still be 
sufficiently vigorous to lay eggs, though utterly incom- 
petent to lay any which will or can produce a worker. 



XIL As some unfecundated queens occasiondlly lay 
drone eggs, so also inqueenless colonies, no longer having 
the requisite means of rearing a queen, common vxrrkers 
are sometimes found that lay eggs from which drones 
only proceed. These workers are likewise unfecundated^ 
ana the eggs are uniformly laid by some individual 6ee, 
regarded and treated more or Ussoy her companions as 
their queen, 

1. In queenless colonies, workers sometimes occur 
which lay drone-eggs. 

This is no longer doubted or denied by intelligent 
apiarists who have had ordinary experience in bee 
culture, and have properly used the opportunities for 
observation which they have enjoyed. 

2. But drone-egg-laying workers are found only in 
colonies which no longer possess the requisite means 
of rearing a queen. 

There may be some rare exceptional cases, but ordi- 
narily this is true. In colonies which have no queen, 
but have worker-eggs, unsealed worker brood, or larvae 
in royal cells, no drone-eggs are laid. In colonies 
which remain or become queenless after sending out a 
pwarm, and in swarms which l?ecome queenless, dron^- 
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eggs are not laid immediately after the loss or de- 
privation has occurred, even though they ultimately 
become drone-producing stocks. Generally some con- 
siderable time elapses before drone-egg-laying begins, 
as will be shown when considering the next proposi- 
tion. 

3. The eggs laid by fertile workers produce perfect 
drones. 

I firmly believe this, because the drones thus pro- 
duced, precisely resemble, in every respect, those bred 
in colonies having fully fertile queens. I have no 
direct and positive evidence to adduce, indeed, though 
I can indicate a process by which it may be ascertam- 
ed whether they really possess the attributes of , 
virility. So soon as it is observed that a queenless 
colony contains drone-eggs or larvae, let the combs be 
taken out successively, brush off the bees into a suita- 
ble box, immerse them in water, and carefully pick 
out all the drones, so as to be sure that all those which 
may have been hatched from eggs laid by their late 
queen are removed. Then replace the combs in the 
hive and return the bees after they have become dry, 
adding to them, if they be few in number, a reinforce- 
ment of workers taken from some other colony^ and 
carry the hive to some isolated location, where neither 
wila nor domestic bees are found. Ere many days, 
drones emanating from eggs laid by a fertile worker 
will make their appearance in the cells. Now take 
out the combs again, brush off the bees, return the 
combs to the hive and introduce in it an unfecundated 
queen with a suitable number of workers, from among 
which all drones have been carefully removed. Then 
immerse in water the bees which were brushed from 
the combs, pick out the drones and place them in the 
hive containing the unfecundated queen. Confine 
and carry away the immersed workers. Leave the 
hive in its isolated location; and if under these cir- 
cumstances the queen becomes fully fertile— that is, 
capable of laying worker-eggs— then the perfect virili- 
ty of drones hatched from eggs laid by fertile workers, 
will be at least highly probable, I say highly probable, 
for it would still not be absolutely certain, because 
various unanticipated casualties or occurrences may 
throw doubt on the reliableness of the result, and 
render a repetition of the experiment, under more 
favorable auspices, necessary or desirable. I would 
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suggest to bee-keepers favorably situated, to institute 
such an experiment for their own satisfaction and for 
the elucidation of the truth. 

4. The drone-egg-laying workers are not fecun- 
dated. 

Prof. Leuckart dissected a large number of fertile 
workers sent to him by Dr. Donhoff and myself, and 
though he found perfectly formed eggsin the ovarian 
tubes of all of them, the spermatheca in each was 
merely rudimental and so imperfectly developed that 
it required the aid of a microscope to detect it, and 
contamed no trace of sperm or seminal matter. It 
was thus clearly demonstrated that these bees were 
neither fecundated nor susceptible of fecundation. 
Prof. Von Siebold, who likewise dissected some fertile 
workers, and fully corroborated the statement of Prof. 
Leuckart, remarks that " the peculiar structure of the 
worker's abdomen precludes concourse with the 
male." 

5. The drone-eggs found in queenless colonies are 
all laid by one individual. 

This may not be universally true; but according to 
my observations, it is generally the case. Last Sep- 
tember, I divided a queenless cfrone-producing colony 
into two nearly equal parts. Eggs continued to be 
laid in only one of them. 

6. The bees of the colony regard and treat the fer- 
tile worker more or less as their queen. 

This is evident from the circumstance that it is, in 
many cases, almost impossible to detect the queenless 
condition or a colony from external appearances or the 
general deportment of the workers. These frequently 
will labor as industriously, carry in pollen as plenti- 
fully, and defend their hive with as much spirit and 
pugnacity, as if they had a healthy and prolific queen. 
They will neglect to rear a queen from eggs or larv» 
when introduced, and reject and kill a fertile queen 
when offered to them. This can only be explained on 
the supposition that the bees regard the fertile worker 
as a genuine queen. 

7. The fertile workers which make their appear- 
ance in queenless colonies, are not designedly reared 
by the bees, but occur casually only, and must be 
regarded as abnormal or exceptional productions. 

They originate mainly when a colony undertakes to 
rear young queens, especially when the old queen haa 
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been suddenly lost or removed. A number of royal 
cells are then hastily started, and some of them after- 
wards abandoned, the larvse having meanwhile fed 
with royal jelly. The development of the sexual 
organs, and more especially of the ovaries, is thus 
probably stimulated, and though supplies of such 
nutriment are subsequently withheld, the capacity to 
lay eggs more or less freely has been conferrea. I 
have frequently marked the worker-cells thus incipi- 
ently transformed, and know that they were recon- 
verted to their original form and character, their 
inmates being again treated like simple worker-larvae 
as at first, though I saw that royal jelly had been 
lavishly introduced. Such cells may readily be^dis- 
tinguisned even after their reconversion, as the bees 
cap them with a broader and more convex cover than 
orainary worker-cells. 

Huber conceived that workers reared in the vicinity 
of royal cells, may occasionally receive a portion of 
the royal jelly, and thus be stimulated to fertility. 
Dzierzon concurs in this view, in so far as it may 
account for the production of fertile workers in some 
instances; but believes also that they may and do 
originate in various other modes. Every hypothesis, 
however, yet submitted from any quarter, rests chiefly 
on the assumption that development has by some 
means been over-stimulated for a brief period; and as 
the result affects the sexual organs more especially, 
the quantity and quality of the food administered 
have oeen looked to as the exciting cause. 

XIIL So Jong as a fertile queen is present in the hive, 
the bees do not tolerate a fertile worker. Nor do they 
tolerate one while cherishing the hope of being able to rear 
a queen. In rare instances, however, exceptional cases 
occur. Fertile workers are sometimes found in the hive 
immediately after the death or I'emoval of the queen, and 
even in the presence of a young queen, so long as s!ie has 
not herself become fertile. 

On the 17th of July, 1852, the young queen reared in 
a colony from which a swarm had issued was lost; and 
on the 18th another colony in similar circumstances 
lost its queen. The first was in a common straw hive, 
from which the combs could not be lifted. On the 
29th of July, I cut them out and found neither eggs 
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nor larvcB in the cells. I transferred the bees to a 
small hive furnished with combs in frames, and on the 
©th of August, eggs were seen in the cells— being 23 
days after the queen was lost. 

The second colony was in a movable-comb hive. I 
examined the combs on the 29th of July, but found no 
eggs; nor could any be discovered on the 9th of Au- 
gust; but on the 29th, the cells contained a number of 
larvsB. Here, five or six days more must have elapsed, 
than in the first case, before egg-laying began. 

I might cite a number of other instances showing, 
like these, that usually egg-laying by fertile workers 
does not commence till some time after the bees ceaise 
to cherish the hope of rearing a queen. 

I have, however, one instance showing that a fertile 
worker must have commenced laying at an earlier 
period, and have continued it for some time after the 
bees had begxm to rear a queen. On the 29th of May, 
1853, 1 drove out a swarm from one of my hives, and 
twenty days thereafter sealed drone-brood was found 
in the parent hive, which emerged on the thirty-third 
day after the driving. But on a further examination 
of this hive on the same day, I found a fine fertile 
queen ^ plenty of eggs, and some newly-hatched larv8B. 
Allowing twenty-four days for the development of a 
drone, the drone-eggs must have been laid within 
nine days after the driving; and, as it would seem, 
several days after the bees had begun to rear a queen, 
because the worker-larvae selected for that purpose 
must have been in a cell not yet sealed, when the 
transformation was undertaken. This, indeed, cannot 
but be regarded as an exceptional case, but it shows 
that a fertile worker may commence laying almost 
immediately after the loss or removal or the queen, 
and may be continued during the rearing of another, 
and probably till the one so reared has herself become 
fertile. 

FEETILITY OF THE QUEEN" 

We restrict our inquiry to three points : 
First — What is the climax of fertility to which a 
queen may attain— that is, how many eggs can she 
possibly lay in a given time, as for instance, in a day? 
Second— What conditions her fertility? Third— 
What causes it to diminish? Fourth— What causes 
it to cease? 
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L As to the utmost attainable extent of oviposi- 
tion, it it sufficient to tilt up a common hive at differ- 
ent seasons, to become satisfied that the fertility of 
the queen reaches its acme of development in the 
monuis of May and June, when the weather is warm 
and moist and pasturage abundant; and that at this 
X>eriod the numoer of eggs laid daily must be very 
great. But the question is, how many eggs can she 
&y in a day? Dzierzon says about three thousand. 

in 1846, 1 experimented as follows: On the 7th of 
May, a populous swarm issued from one of my largest 
colonies. I placed it in a hive fully furnished with 
empty combs, and at 10 o'clock set it on the stand of 
the strongest colony in my apiary, which was: removed 
to make room for it. I had weighed the hive and its 
contents before introducing the swarm, and in the 
evening found that the swarm weighed 15 ibs. 1 oz. 
Though the population was immensely increased by 
bees rrom the removed colony, I assume only 10 ibs. as 
the net weight of the bees, because the stores gathered 
by them that day certainly weighed 5 ibs. On the 8th, 
tney carried in 9 ibs. 6 oz.; and on the 9th, 11 lbs. 2 oz.— 
the hive being completely covered with bees. The 
weather and tne pasturage could not have been more 
propitious. The air was warm, moist and perfectly 
calm, and a large rape field within 200 yards of the 
apiary was in fifll bloom— a yellow sea of flowers. The 
weather continued so till the 10th, inclusive, and at 10 
o'clock on the forenoon of that day, I took out all the 
combs, brushed off the bees, and transferred the 
former to an empty hive. I then carried them to my 
chamber, and began to count the eggs, marking each 
row of cells, when counted, by inserting a needle. It 
was an arduous task, and lasted fully six hours; for I 
could not place the combs on a table, but had to keep 
them suspended vertically, to prevent the honey from 
flowing out of the cells. Whenever a comb was ex- 
amined and the eggs counted, the number ascertained 
was at once noted down, having previously tallied the 
hundreds to guard against error. It was near 4 o'clock 
in the afternoon when the enumeration was ended, 
and the aggregate was found to be 4813 eggs and larvse, 
for a few of the eggs were already hatched. Conse- 
quently the queen must have laid, on the average, 1604 
eggs per day. There may have been from fifty to a 
hundred more than I counted, but certainly there was 
not one less. 

Digitized by LjOOQIC 



40 DZIERZON THEORY. 

It might be supposed that Dzierzon was in error in 
assuming that a queen can lay 8000 eggs in a day. I 
believe that he is right, but wherein was the discrep- 
ancy? Clearly in this— that I used for the experiment 
a queen issuing with a natural swarm, instead of one 
accompanying a farced swarm. I am now satisfied by 
the most decisive evidence, that under certain cir- 
cumstances, the most fertile queen will, even when 
weather and pasturage are most propitious, lay very 
few eggs in a day. I have examined the interior of 
hives at the height of the honey season, when the bees 
were carrying m most abundantly, and found honey 
stored in the upper portions of the combs, then fol- 
lowed brood in every stage of development down to 
the bottom board, with scarcely a cell left empty. 
Marking a certain space occupied by brood nearlv 
mature, I observed that when the young bees emerged, 
the cells were, for the most part, filled with honey on 
the following day, leaving few comparatively — hardly 
fifty in all — at the disposal of the queen, to be re-sup- 
plied with egffs by her. Thus, while the weather was 
favorable, ana pasturage most ample, the queen laid 
few eggs per day, obviously /rom the want of empty cells. 

I frequently shook forced swarms on the ground, in 
order to let the bees enter the hives intended for them, 
and noticed, in almost every instance, that the queens, 
though their wings were perfect, were not in a condi- 
tion to fly. I tried repeatedly to induce them to take 
wing by placing them on my hand or casting them in 
the air. They would either crawl about slowly arid 
clumsily, or drop almost perpendicularly to the ground. 
Now, it is a well-known fact that the old queens which 
accompany first swarms, fly with great readiness and 
ease, if their wings are perfect— because, for some 
time prior to the issuing of the swarms, they were con- 
strained to repress the development of egg-germs, by 
the want of empty cells in which to oviposit. They 
are, consequently, more slender and lighter than the 
queens of forced swarms usually are, m whose hives 
empty cells were plenty, and there was no necessity 
for repressing the production of eggs. A queen, taken, 
as it were by surprise, while laying with all the vigor 
of her natural ability, and suddenly transferred to a 
hive furnished with plenty of empty comb, will con- 
tinue to lay in her accustomed manner; whereas, one 
issuing with a first swarm requues time to recover her 

Digitized by VotOOQIC 



BZIERZOK THEORY. 41 

poweTS,and will probably not re-commence laying with 
ner pristine vigor till after the lapse of from 36 to 40 
hours. It can generally be told at a glance, whether a 
fertile queen can fly or not. For such experiments, 
therefore, forced swarms should be taken from colo- 
nies in which egg-laying was prosecuted with full 
vigor; or if natural swarms be used, the eggs and 
larv» should be counted, not on the third day after 
hiving, but on the tenth or twelfth. Had I done so in 
1846, 1 should probably have obtained a different 
result, and one more closely approximating the esti- 
mate of Dzierzon. 

On the 28th of June, 1851, the immense amount of 
brood in one of my hives attracted my attention, and 
I undertook, with the aid of Gunther, to take an accu- 
rate census of it. The hive was 18 inches high, 15 
inches broad, and 11 inches deep, and was occupied by 
two forced swarms united and introduced on the lOtn 
of June. It was nearly full of comb, and the weather 
during the month had been peculiarly favorable to 
breeding. We took out comb after comb, brushed off 
the bees and counted as we did in 1846, though with 
more ease, as we were not incommoded by honey— of 
which the combs contained very little. There were 
38,619 cells occupied by brood, and if we assume 21 
days as the average time required for the maturing of 
worker, the queen must have laid 1839 eggs per day, on 
the average. 

When we consider, however, that the bees had, 
since they were hived, built nearly all the combs (the 
frames having simply been provided with guide 
pieces), and that, consequently, the queen had at the 
outset hardly cells enough at command, I cannot 
longer entertain a doubt that many a queen, in pecu- 
liarly favorable circumstances, does sometimes lay 
3,000 eggs and upwards per day. Though Dzierzon 
found m one of his mammoth colonies, 60,000 cells 
filled with brood, so prolonged a continuance of pro- 
fuse oviposition must still be regarded as a rare occur- 
rence. And if I were asked how many eggs a queen 
lays per day on the average, during ihe perwd includ- 
ing the months of May, June and July, I should prob- 
ably not be willing to name a higher number than six 
hundred. For there is a wide difference between 
what a queen can do^ occasionally and under favorable 
contingencies^ and what she usually and regularly does. 
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2. By what is the fertility of the qu^en conditioned? 

(1) By the personal vi^or and health of the queen. 
There is often a great difference in this respect be- 
tween queens of the same age, and while all other cir- 
cumstances are alike. We frequently find two colon- 
ies equally populous in April, and m May the one 
shows no marks of improvement, while the other is 
ready to send off a swarm. 

(2) By pasturage, weather and season.— In the 
northern sections of the temperate zone, where in 
May and June the face of nature displays "one bound- 
less blush," and her form seems veiled in an " empur- 
pled shower of mingled blossoms," the fertility of the 
queen reaches its highest development, and the hives 
are almost literally crammed with brood. But that 
pasturage and weather do not alone produce this 
lesult, but that the season likewise contributes its in- 
fluence, is evident from the fact that in July, however 
favorable the weather and abundant the 'pasturage, 
sometimes even excelling the condition of June, there 
is almost always a smaller amoimt of brood produced. 

(3) By the age of the queen.— -Old queens are never 
as fertile as when they were when young. They are 
most fertile when one year old, or in their second 
year; and this accounts for the usually thriving con- 
dition, in the ensuing year, of second swarms and old 
stocks which liave sent forih swarms. 

(4) By the character of the combs.— Colonies hav- 
ing new combs with worker-cells, to the exclusion of 
dione-cells, will produce much more brood than those 
which have old combs or such as contain principally 
drone-cells. Where a large quantity of drone-combis 
are built, in process of time the bees become discour- 
aged and dismclined to labor— doinjOf so with their 
wonted energy, only for a few days m the height of 
the honey season. The production of drone-comb can 
be regulated or prevented altogether, when desired, 
only by the use or movable-comb hives. 

(6) By keeping bees in warm hives, which contain 
plenty of store honey; and especially by stimulative 
feeding.— Warm hives and a large stock of honey, 
within the reach of rich supplies of pollen, exert a 
powerful influence on the production of brood in the 
spring. !Nothing has so encouraging an effect as a 
judicious resort to stimulate feeding, when a hive is 
populous and its queen vigorous. X)zierzon rather 
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discountenances the process, but experience has 
taught me that a proper use of it will cause the cells 
to he crammed with brood in an incredibly short time, 
and that colonies so treated produce the earliest 
swarms. 

(6) By populousness.— The queen of a strong colony 
will lay much more fully, and commence doing so 
much earlier, than one associated with a feeble body 
of workers. The successful development of brood 
also requires a certain degree of heat in the hive; and 
this can only be seasonably generated and adequately 
diffused by a dense population. 

3. What causes diminished breeding V 

This question is in the main, answered bjr what has 
already been stated. In August, a diminished pro- 
duction of brood is perceptible in almost all colonies. 
Stocks which have yielded no swarms, and the earliest 
first swarms, will contain very little brood about the 
middle of September; and from the middle of October, 
hardly any will be found; except, in cases where dilut- 
ed honey has been liberally fed— the results of which 
have no bearing on this question. Strong colonies 
will, in mild winters, or when they have been protect- 
ed from severe cold, contain some brood at about New 
Year, and very generally about the middle of January. 
I have ascertained these facts by repeated inspection 
of such colonies. Feeble stocks commence breeding 
about the middle of March, or not till the beginning 
of April. A strong stock, which I examined on the 
.18th of January, 1846, contained 162 chrysalids, 280 
larvsB and 136 eggs. A month later, the same stock 
contained 716 cmysalids, 1204 larvae, and 918 eggs. 

4. What causes a total cessation of a queen's fer- 
tility? 

Tne queen's fertility decreases with advancing age. 
She lays more and more sparingly, and no longer 
deposits her eggs in close and regular order in the 
cells, but in. a scattering, irregular manner. Finally, 
when the contents of her spermatheca are exhausted, 
brooding either ceases entu'ely, or only drones make 
their appearance. I reserve my remarks on this inter- 
esting condition of matters for a future occasion. 

I will add a few remarks involving theory only inci- 
dentally, and having a more direct practical applica- 
tion. 
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1. In how many days from the time the egg is laid 
is a queen bee fully developed? 

Without recourse to special experiments it is by no 
means easy to arrive at a satisfactory conclusion; 
though we may readily deceive ourselves and fancy 
that the gueen matures in a shorter time than is actu- 
ally required. In pre-constructed royal cells, the queen 
is rarefy seen to lay, and in post-constructed cells, we 
cannot know with certainty the age of the larva 
selected for the loyal dignity. Thus the matter re- 
mains, in a large degree, one of doubt and conjecture. 
I made two experiments in the hope of settling the 
question. 

On the 6th of July. 1851, at 11 o'clock in the forenooii, 
I introduced a small forced swarm in a hive contain- 
ing, among empty frames, one filled with comb. At 
one o'clock in the afternoon I examined the latter and 
found a considerable nimiber of eggs in the cells. J 
then removed the queen, took out the empty frames, 
substituting for them others filled with comb, and 
placed the one containing the eggs against the glass 
side of the hive, so that I could conveniently watch 
the construction of the royal cells. Only three were 
built, all of which were still open on the evening of 
the 15th. At 5 o'clock on the morning of the 16th, two 
were closed— nearly ten days, consequently after the 
eggs were laid; and at 8 o'clock in the afternoon, the 
thu-d was also closed. This last was preserved by the 
bees, and the first two were destroyed by them on the 
21st. On the 24th, at 10 o'clock in the forenoon, the 
remaining cell was still closed; but at 2 o'clock in the 
afternoon it was open and the queen had emerged. 
Hence the time required for the development of the 
queen, in this instance, was fully eighteen days. A 
second similar experiment, made in 1853, finnished a 
slightly different result. The queen emerged in seven- 
teen days. I neglected, in this case, to note the time 
when the cell was closed. 

These experiments show that the opinion generally 
entertained, that the queens emerge between the 
seventeenth and eighteenth day after the eggs are laid 
is correct. The result obtained when forced swarms 
are made, also corroborate this; for, according to my 
observation, teeting is usually heard, in the parent hive, 
on the fourteenth day. Now, if we assume 2i days as 
the time required for the egg to hatch, and that the 
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larva selected was li days old when chosen, we shall 
again have from seventeen to eighteen days as the 
time in which the queen matures. I have, indeed, 
frequently heard the teeting on the thirteenth day: 
occasionally, though rarely, not till the fifteenth ; and 
still more rarely as early as on the twelfth. Dzierzon 
says he has heard it on the tenth ; but this is readily 
accounted for by the varying age of the larva chosen, 
and is consequently entirely reconcilable with the 
normal period rrom seventeen to eighteen days. I will 
only add, in passing, that the bees do not, as is com- 
monly stated, usually select a larva three days old, but 
in most cases a younger one. But whether they occa- 
sionally also select an egg for the purpose, is an inter- 
esting query, to which, nowever, I have not hitherto 
directed my attention. 

2. How old may a worker-larva be, and still he sus- 
ceptible of development as a perfect queen? 

The current opinion is that a queen can only be 
reared from a worker larva not much more than three 
days old. Dzierzon says: " I have noticed that worker 
larvsB, so far advanced that they nearly fill their cells, 
will still be developed as perfect queens, if before cap- 
ping, the cell be somewhat enlarged and widened, and 
the larvsB supplied with the appropriate pabulum." 

Incredible as this at first seemed, I have found it is 
nevertheless true. 

3. How do queen-bees emerge from the royal cells? 
It is commonly said that they sever the cap of the 

cell by a circular cut along its periphery, allowing it 
to adhere to the body of the cell by a narrow strip 
only, which serves as a hinge, and then crawl out. 
This is true, yet still not entirely correct. 

On the 25th of June, 1853, about ten o'clock at night, 
I heard a teeting in one of my colonies which had not 
yet swarmed, and also heard several quahking re- 
sponses. The occurrence being somewhat imusual, 
attracted my attention and excited my curiosity. The 
tones were louder than those usually heard prior to 
the issuing of a second swarm, doubtless because the 
young queens were fully mature— swarming having 
been prevented by a protracted spell of rainy weather. 
The queens may, besides, have all been of nearly the 
same age, the old queen having probably been unde- 
signedly removed some time before, in the course of 
some operations I had made. Early next morning I 
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took out comb after comb, to secure the queens which 
had not yet emerged, by removing the royal cells. We 
found one queen at large, and ten others still confined, 
though fluttering and quahking occasionally in their 
cells. The emerged queen continued teeting^ precisely 
as though she were still in the hive and crept about 
slowly on' the comb, endeavoring to conceal herself 
among the workers, and teeting at brief intervals. 
When uttering these sounds, she stopped, turned her 
head downward, fixing herself firmly to the comb with 
her fore feet, and appeared also to press her abdomen 
against the comb. Her wings remained entirely 
motionless. The emission of the sounds evidently 
required a considerable effort, as her abdominal rings 
became visibly distended and diverged. When teet- 
ing, she cowered very close to the comb, and the ab- 
dominal rings, though only slightly moved, still partly 
covered each other. 

Of the queens still enclosed in their cells when I 
opened the hive, seven emerged in about eight minutes, 
and I caught and confined them as they came forth. 
In one ot the cells which I held in my hand, and in 
which there was much fluttering, I saw the queen sud- 
denly pass one of her mandibles through the feeding 
and breathing aperture of the cap, and almost instantly 
emerge after making a circular cut along the mar^ 
of the cap. She obviously turned herself round dunng 
the operation, but did not cut the cap entirely off. It 
still adhered to the cell by a slight slip or band, and 
being pushed forward as the queen crawled forth, it at 
once fell back and closed the orifice when she had fully 
emerged. Her mandibles must be exceedingly keen 
cutting instruments, and her strength great, or she 
could not perform the operation so expeditioujsly. 

I placed two newly emerged queens under a bell- 
glass. At first they simply crawled about, seemingly 
unconcerned, on the inner surface of the glass; but 
they soon met and engaged in combat. They seized 
each other with their feet and mandibles, rolled about, 
like two contending workers, and one of them was 
speedily dispatched. Two others also placed under 
the glass, acted exactly in the same manner. This was 
the first opportunity I had to witness a royal combat. 
Ninety-nine queens of every hundred destroyed, are 
killed by the workers where one perishes in royal com- 
bat. Queens cannot, indeed, readily get into confiict, 
because when two chance to appear simultaneously in 
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a colony, one or both are surrounded and imprisoned 
by workers. Boyal combats are the exception. 

4. Why do queens teet and quahkV 

Young queens teet and quahk from sheer jealousy; 
every queen, before emerging, quahks for a time, to 
assure nerself that no rival is at large in the hive. 
Not till after her reiterated calls have remained unan- 
swered, does she feel herself safe, and release herself 
by severing the cap of the cell. 

It has sometimes been alleged that old fertile queens 
never teet. Yet, when making artificial swarms, and 
in other operations where mucn smoke was employed, 
I have occasionally heard old queens teet. Cm such 
occasions it seems to be an expression of alarm and 
anxiety. But the old queens will teet also, when, in a 
colony ready to swarm, but detained by unfavorable 
weather, the embryo queen becomes so far matured as 
to be able to quahk before the swarm departs. In 
such cases the old queen is not always killed, nor the 
youngone torn from her cell. 

5. Do drones subserve any secondary purpose? 

The sole design of their existence is, the fecunda- 
tion of the queen bee. Some enquire, " If the fecun- 
dation of the young queens be ihe sole purpose for 
which drones exist, why are so many produced, when 
one or a dozen would amply suffice?" So large a num- 
ber of drones is required, because, if only a few were 
provided, the queen might fail to encounter one in her 
excursions; and these excursions are indispensable, 
since, to free the queen from perpetual annoyance by 
the rivalry of drones, it has been wisely ordered that 
sexual concourse shall not take place within the hive, 
but only on the wing and in the open air. 

6. ArQ those drones which proceed from the eggs of 
fertile workers, virile males? 

Dzierzon first propounded this query, and answered 
it affirmatively— conceding their perfect virility. On 
the 2d of September, 1853, 1 broke up a drone-produc- 
ing colony, which I had expressly reserved in my 
apiary for investigation. I transferred to frames, the 
combs which contained from 800 to 1,000 cells of brood 
in various stages of development, and placed them in 
a Dzierzon hive. After immersing the bees in water, 
and carefully picking out and destroying all the 
drones, I introduced the bees and placed the hive in 
the bushy top of a willow tree, so arranging the dense 
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foliage beneath, above, and around the hive, that it 
could not be seen. All the drones which thencefor- 
ward emerged, emanated from eggs laid dy a fertile 
worker, for the colony had been queenless since the 
middle of June; and I presumed other drones would 
scarcely find their way thither at that season, as the 
nearest known apiary was at least li miles distant. 

On the 14th or September, an unusually tine and 
warm day, I took from one of my colonies recently 
deprived of its queen, a sealed royal cell containing a 
maturing embryo, bedded it on cotton and carried it 
to the place where the hive was concealed. After 
satisfying myself that my proceedings had not been 
observed oy any one, I ascended the tree, opened the 
hive, and inserted the royal cell in one ot tne combs. 
A considerable number of drones were then flying. 
Eeplacing the foliage, I left the hive till the 30th of 
September, when I found a queen, eggs and larvae 
regularly placed in the cells. AH the drone-brood had 
disappeared, the unmature having doubtless been 
destroyed by the bees, when the young queen became 
fertile. On October 12th young workers emerged. 

7. Diminutive drones. 

I have adopted the following hypothesis respecting 
the origination of the diminutive drones, based on 
what has come under my notice at various times. I 
suppose that when the supply of spermatic filaments 
in the liquid contents of the queen's spermatheca is 
nearly exliausted, she is no longer able to impregnate 
every egg she lays. But, being unconscious of her 
partial disability in this respect, she continues to 
oviposit in worker-combs as theretofore, and thus 
some unimpregnated eggs chance to be deposited in 
cells, interspersed among those containing eggs duly 
fertilized. The former, of course, develop as drones ; 
but their true character being unsuspected or unde- 
tected by the workers, their cells are capped with a 
jflat cover. Thus cribbed in on all sides, their growth 
is repressed— the more rapid and vigorous progress of 
the worker-larvae by which they are surrounded pre- 
venting lateral expansion, while the flat cap precludes 
longitudinal extension. In this manner, 1 conceive, 
do these diminutive drones originate. The larger 
number, however, perish prematurely in their cells, 
being unable, from the peculiar structure of their 
mandibles, to perforate the fl<it cover by which they 
are confined. 
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